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(71) We, Institut Neftekhimich&- 

SKOGO SiNTEZA. ImEHI A. V. TOPCHIEVA 

Akademu Nauk SSSR, a Russian state 
enterprise organised and existing under the 

5 laws of the United Sodalist Soviet Republic, 
of Loaindqr ptospdct, 29^ Moscow; U.S.SJ^ 
do berel^ dedare the invention, for wfaidi 
we pzay that a patent may be granted to vs, 
and rile method by whidi it is to be pei^ 

10 foamed, to be particularly described in and 
by the following s^tement: — 

This invention relates to new types of 
elastomeric blodc cc^lymers which can be 
utilized over a wide range €i operating tenir- 

15 peratmes and mediods of producing the same. 
A series of elastomeric block copolymers of 
the structural type A— B— A is known 
where block A is a non-^astomeric polymer 
a monoalkenyl anunatic hydrocarbon and 

20 block B an dastomeric polymer of a con- 
jugated diaie hydrocarbon (cf. Brit, pat, 
1,000,090; 1,014,999; 1,025;J95; Fr. pat 
1,459399). 

One of the disadvantages of these prior art 

25 blodc copolymers of the A— B — A type is the 
low glass-trandtion tonperatnre of block A, 
as a consequence of which thdr use at higjb 
temperatures (eg. at temperatures higher than 
80^C) is impossible. 

30 It is an object of the present invaiticHi to 
provi(k new polymeric materials of the 
A — ^B— A type which can be used oyer a wide 
range of operating temperatures from —80^ 
to +150OC or higher. 

35 According to the invention there is pro- 
vided a blodc a^Jolymer of the A— B — A Xy^pe 
where block B is a polymer of a OHijugated 
diene;, vrbSle eadi block A, according to the 
invention, is a polymer of a vinyhriorgano^ 

40 silane Gt a copolymer of a vinyltriorgano- 
silane and styrene or a substituted derivative 
of styrene; Such a block A has an average 
molecular weight of from 5,000 to 200,000 
and a gjlass-transition temperature of 95 to 

45 ISO^C In die A— B— A block aqiolyroer, the 



polymeric blocks A may constitute from 10-^ 
50% by wd£^ erf the wei^t of die block 
copdymer. 

For producing block A, vinyltriorgano- 
siknes o£ the foUovring structure are us^: 50 

HaC^CH 

R— Si—R 



where R represents identical or different 
organic radicals, eg. aD^l radicals of normal 
or branched structure with one to four carbon 
atcuns, aryl or sabstitutsd aryl or naphthenic 
radicals. For producing blodc A tiiere can be 
used monomers as vinykthyldimethyldlane, 
vinylbuiyldimethylsilanei vinyltrimethylsilane 
and vkylphenyldimethylsilane, as well as co- 
polymers of said monomers and styrene or its 
substituted derivatives. 



Further, according to the invention there is 
provided a method of producing a blodc 
copdymer of the A — ^B — A type comprising 
copolymerising a conjugated diene with a 
vinyltriorganosilane or a mixture of a vinyl- 
triorganosHane and styrene or a substituted 
styrene in the presence of a lithitun cn: organo- 
litiiium catalyst 

Preferably, the method mclndcs the steps 
of polymmzing a vinyltriorgan<^ane or co- 
polymmzing a vinyltriorganosilane and 
styrene or a substituted styrene to form block 
polymer A havmg a mdecc^ weight of from 
5,000 to 200,000 adjding a conjugate diene 
smd continoing the polymerization to forai 
block B having a molecular w^t of 15,000 
to 500,000, after vrbidk a further addition is 
made ci said vinyltriorganosilane or a mhctme 
vmyitriorganoalane and styroie or a sub- 
stituted sQrrene. 

In die above conditions there are produced 
non-elastomeric hdgji-molecular wd^t com- 
pounds of the fcAowmg snructure: 
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The process of producing silicon-contain- 
ing block copolymers of the type A— B— jA 
can be carried out in the presence of the 
following anionic polymerization catalysts: 
metallic lithium, lithium alkyls or other 
organo-lithium compounds. The alkyls m said 
lithium alkyls are preferably branched, e.g. 
isopropyllithium, sec. butyllithium, isobutyl- 
lithium, isoamyllithium, etc., owing to their 
hi^ velocity of reaction with vinjitriorgano- 

sflanes. , • J . 

Blodc copolymerization may be earned out 
in hydrocarbon solvents: lower alkanes of 
normal and iso-structure containing from 5 
to 10 caibon atoms, aromatic and cyclo- 
aromatic hydrocarbons or mixtures of the 
same, eg. hexane, cydtAexane, benzene, 
toluene, or mixtures of the same may be used. 

In the presence of metallic lithium or 
lithium-oiganic compounds in the above- 
mentioned hydrocarbon solvents there is oN 
tained a high content of elastomeric block J5 
of 1,4-cis structure which has a m^ular 
wei^t within the range from 15,000 to 
500,000. Polymerization may be carried out at 
wmperatures from 0° to 70^C 

The concentration of the catalyst can vary 
within a wide range, depending on the re- 
quired molecular weight of the block copoly- 
mer, e.g. from 0.001 mol/1 to 0.1 mol/1. 

In order to obtain the best elastic pro- 
perties in the block copolymer, the non- 
clasnc terminal blocks A should have a 
molecular weight within the range from 
10,000 to 80,000, with a glass-transiuon tan- 
pcrature within the range from 100 to 180 C. 
Elastomeric blodc B should suitably have an 
average molecular weight within the range 
from 15,000 to 500,000 with a glass-transiuon 
temperature from —50 to — 90°C. 

Polymerization can be earned out m 
vacuimi (from 10"* to 10^* mm of mero^y) 
or in an atmosphere of a dry and punfted 
inert gas, eg. nitrogen, aigcm, etc. 

The block copolymer of the general formula 
A— B— A can be produced in two ways: by 
the consecutive addition of monomers, or by 
employing coupling substance. 

The consecative process of addmg m<Mio- 
mexs is carried out as follows. ^ ^ . _ 

In the first sta^ Acre is produced m the 
presence of a litWum-based catalyst and an 
organic solvent a non-elastraneric polyvinyl- 
triorranosilane Mock A, eg. polyvmyltn- 
methylalanc polymer having a terminal 
lithium ion, a stxalkd living polymer. This 
stage is completed when die free caxalysi and 
monomer are completely exhausted. In the 
second stage there is added a conjugated diene, 



e.g. butadiene or isoprene which grows on the 
polymeric chains of block A, fwrning 
elastomeric blodc B. Bloc^ B also has a 
lithium ion at the ends of the polymeric 
chains, and after completion of diene poly- 
merization a blodc copolymer of the structure 
A— B— Li is obtained. In the third stage there 
is again added vinyltriorganosilanc, which 
gtows on the polymeric chains A— B— Li to 
form the terminal non-elastomeric block A. 

In a variation of this process metalhc 
lithium is employed. In this case there is first 
obtained in an organic solvent an intermediate 
elastomeric conjugated diene block B with 
lithium ions at the ends of the chams: 
Li— B— Li. This stage is completed when the 
conjugated diene has been completely ex- 
hausted. Vinyltriorganosilanes or a mixture of 
vinyltriorganosilanes and styrene or 
derivatives of styrene are then added and 
polymerization cwitinued imtil the monomer 
has been completely exhausted, block A grow- 
ing simultaneously on both ends of block B to 
give the final product A— B— A. Thus, the 
process is carried out in two stages^ 

In blodc cop<rfymcri2ation cmploymg 
coupling substances, there is obtained in the 
first stasc of tlie process, as in the con- 
secuiivc process, ncn-clestomcric blodc A, e.g. 
polyvinyldimethylphenylsilanc having lithium 
ions at the ends of the polymeric cliams. 

In the second stage there is added to toe 
living chains of block A the required amount 
of conjugated diolefinc, e.g. isoprene, and 
after compleuon of the polymenzation of said 
diolcfine there is formed a living blcdc co- 
polymer of the general formula 
A— 1/2B— Li. 

The next stage in this process is joining 
these intermediate block cooplymers to give a 
•substance of twice the molecular weight hav- 
ing the formula A— 1/2B-C— 1/2B--A, 
where C is the residue of the coupling agent. 

This reaction proceeds satisfactorily when 
dihaloid derivatives of hydrocarbons having 
1 to 10 carbwi atoms are employed as coupl- 
ing agents, c.g. 1,2 - dibromocthane, 1,4 - 
dibromobutane, 1,10 - dibromodccanc, etc. 

We have found, and it is a pan of the 
teaching of the present invention, that as 
highly effective coupling agents there may be 
employed organosilicon bifunctional com- 
pounds suitably of the following structures: 
R 
I 

X— Si— X; 



R R 
I I 
X-.Si-{CH.)„-Si-^X; 

I I 
R R 
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where 



X is Br, a, OR, OH, H; 
n=l— 6; 

5 K is like or unlike alkyl radicals of normal 
or branched structure having 1 to 16 carbon 
atoms, or aryl or sultedtuted arji or 
naphthenic radicals. 

The higher effectiveness of said coupling 

10 agents is due to the fact ^at the bonds 
=St-X, =Si— H, =Si— OR and 
=Si — OH are more reactive in respect to 
lidiium i(ms than the bonds =C— X, 
=C— =C-0R and ~C-^H. This 

15 leads to more rapid and ccmiplete coupling 
of the imermediate block copolymers. It 
should be noted that if dihydro - dialkyl - 
(aryl) - alanes are employed the final poly- 
meric product wXL be free from traces of 

20 haloid. 

The amount of coupling agent used de- 
pends on the phystcotechnical properties of 
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the required product. The necessary amount 
of coupling agent can be added at once or 
gradually. 25 

The mayimum effectiveness of the bifunc- 
tional compound is achieved if it is added la 
amounts from 0.5 to 5 or more equivalents to 
each equivalent of lithium ion, the optimum 
amount and the temperature and duration of SO 
the reaction being determined opetimbentally. 

An advantage of the present invention is 
that depending on the nature of the sub- 
stituent at the silicon atom it is possible to 
produce silicon-hydrocaibon polymers (poly- 35 
silcarbanes) with a wide range of glass- 
transition temperatures from 50 to 180°C 
The use of statistical (random) copolymers of 
vinyl derivatives of silicon and styrene or its 
derivatives for |H:odudng blod: A makes it 40 
possible to vtdwsc suc^ a dxsap and readily 
available monomer as styrene^ wiule being 
able ta finely adjust the glass-tranadoa tem- 
perature oi blodc A over the temperature 
range from 95 to 18G°C by adding a definite 45 
amount of styiene. 

Below axe given the gjass-txansition tem- 
peratures of some polymers based on vinyl- 
triorganosilanes whiai aie employed for pro- 
ducing block A. 50 



Polyvinyltrimethylsilane 
Polyvinylphenyldunediylsilane 
PolyvinylediyldimediyMlane 
Copolymer of vinylphenyldimethylsilane 

and styrene (molar rado 1 : 1) 
Copolymer of vinyli^ienyldimediylsilane 

and styrene (mdar ratio 1:3} 



Glass-transidon 
tenmerature, °C 
170-180 
145—155 
130—140 

112—117 

95— 98 



60 The process of the present invention can 
better be imderstood by referaice to the 
following examples of several embodimems 
thereof. 

Example 1. 

65 To 0.04 mol of vinyltrimethylalane are 
added 33 ml. of cydohemie and the mixture 
is heated to 35°C after which 0.0003 mol of 
secondary butyllithium is added. Pbtymeriza- 
tion is carried out in a reacdcm flask at a' 

70 temperature of 35°C until the vinyltrimediyl- 
silane has been completely e^austed. 

The polyvinyltnmethyl^lane has an in- 
trinsic viscosity [ij]=0.19 dl/g (at 2XPC in 
cydohexane). 

75 To the reaction mixture are added 0.10 mol 
of is(^»rene and 100 ml of cydoh^ane, and 
polymerization carried ml at 35°C until the 
isoprene has been com|^etely esJiausted. 
The intezmedkte t^ock copolymer pro* 

80 duced has an intrinsic viscosity [»/]=0.71 
<tt/g (at 20PC in cydohraane); the vinyltri- 
methylsilane content in the b]od:<Dpdymer is 
37.1% by wci^ 



To the intermediate block copolymer with 
Uving chains are now added 0.04 mol of 85 
vinyltrimethyMane and 150 ml of cydo- 
hexane and polymerization continued at 35°G 
imtil the vinyltrimetfayl^ane has been com- 
pletely ediausted. 

The final blodc copolymer produced is dis- 90 
solved in cydohexane, rqnedpitated in iso- 
pwpyl alcohol, filteted and dned to constant 
wei^c 

The block copolymer obtained has an in- 
triiKic viscosity [i?] =0.79 dl/g (at 2XPC in 95 
cydohexane) and a vinyltrimetbyldlane cent* 
tent of 49.1% 1^ wd^ 

Example 2. 

To 0.015 mol of vinylphenyldimethylsilane 
and 0.024 mol of styrene are added 33 ml of 100 
heptane and the mixture is heated to 40°G 
after which O.0004 mol of n-butyllithium is 
added. Copolymerizadon is carried out at 
40*^C until the monomers have been com- 
pletdy eshausted, 105 

The copolymer obtained has an intiinac 
viscosity [i|l=0.29 dl/g (at 20^0 in cydo- 
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hexanc) and contains 47% t>y weight of vinyl- 
phenyldimcthylsaane. 

To the reaction mixture arc then added 
022 mol of isoprene and 200 ml of heptane, 
5 and polymerization carried out at 35°C imtil 
the isoprene has been completely exhausted. 

The intennediatc block cc^lymer has an 
intrinsic viscosity [»/]=0.81 dl/g (at 20°C in 
cyclohexane) and contains 14.1% by weight of 
10 vinylphenyldimethylsilane. 

To the living chains of the intermediate 
block copolymer thus obtained are added 
0.015 mol of vinylphenyldimethylsilane and 
0.024 mol of styrene in 250 ml of heptane. 
15 Polymerization is continued at 40°C until the 
monomers have been completely exhausted. 

The block copolymer produced is dissolved 
in heptane and repredpitated in ethyl alcohol, 
filtered and dried to constant weight. 
20 The block copolymer has an intrinsic 
viscoaty [i?]=0.89 dl/g (at 20°C in cydo- 
hexane) and a vinylphenyldimethylsilane con- 
tent of 20.9% by weight. 

Example 3 

25 The process is carried out as in Example 
2 but cadi block A is formed from a mature 
of monomers: 0.015 mol of vinyltrimcdiyl- 
silane and 0.048 mol of styrene. 
The final block copolymer has an 

30 intrinsic viscosity =0.80 dl/g (at 20oC in 
cyclohexane) and a vinyltrimcthylsilanc con- 
tent of 11 J% by weight. 

Example 4. 
To 0.04 mol <^ vinyltrimcthylsilanc are 
35 added 50 ml of cycldiexanc and the mixture 
is heated to 30^0, after which 0.0004 mol of 
sec. amyllidiium is added. Polymerization is 
carried out at 30°C until the vinyltrimethyl- 
»]ane is completely exhausted. The poller 
40 obtained has an intrinsic viscosity =0.22 
dl/g (at 2(PC in cyddicxane). 

To the reaction mixture are thai added 
0.092 mol <rf butadiene and 100 ml of cydo- 
hexane» and polymerization continued at 25^C 
4S until the bmadfcne is completdy exhausted. 
The intennediatc blodc cqwlymer obtained 
has an intrinsic viscoaty [j/1=0.48 dl/g and 
a vm^trimediylsilane content of 50% by 

50 To tiie living chains of the intennediatc 
blodc copolymer is added 0.0004 mol <rf 
methylphenylalane 



H 

as coupling a^t, along with 100 ml of qrdo- 
55 hexane. The addition reaction is carried out 
at 50^C over a period of 5 hours. 
The final blodc copo^mer produced is dis- 



solved in cyclohexane, repredpitated in iso- 
propyl alcohol, filtered and dned to constant 
weight. The final block copolymer has an 60 
intrinsic voscosity [»/] =0.76 dl/g and a vinyl 
trimeth^^ne content of 50% by wd^t 
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Example 5. 

To 0.062 mol <rf vinylphenyldimethylsilane 
are added 50 ml of benzene and the mixture 
heated to 50°C after which 0.0003 mol of 
ethyllithium is added. Polymerization is 
carried out at 50**C until the monoma: is 
completely exhausted. The polymer obtained 
has an intrinsic viscosity =0.30 dl/g. 

To the reaction mixtune are added 0.456 
mol of isoprene and 400 ml of benzene, and 
polymerization continued at 35°C until the 
isoprene is completely exhausted. The inter- 
mediate block copolymer has a viscosity 
[i/]=0.79 dl/g and a vinylphenyldimethyl- 
silane content of 28.1% by wdght. 

To the living chains of the block copolymer 
is added 0.062 mol of vinylphenyldimethyl- 
silane and 250 ml of benzene and poly- 
merization omtinued at 5(PC until the mono- 
mer is completely exhausted. 

The block copolymer obtained is dissolved 
in benzene, leprecipitatcd in ctiiyl alcohol, 
filtered and dried to constant wdgjjt. _ ^ 

The final blodt copolymer has an intrinsic 
viscosity [i7l=0.91 dl/g (at 20^C in cydo- 
hexane) and a vinylphenyldimethylsilane con- 
tent of 40.5%o ^ wdgjit 



Example 6. ^ 

To 0.0085 mol of vinylbutyldimedjylsilane 
are added 20 ml of benzoic and the mixture 
heated to 45°C, after which 0.0004 mol of 
sec. butyllithium is added. Polymerization is 
carried out at 45*^0 until the monomer is 95 
completely exhausted. 

The iKrfymer obtained has a viscoaty 
[,;]=0.12 dl/g (at 20^C in cydohexane). 

To the reaction mixture are then added 
0.32 mol of isoprene and 200 ml <rf benzene 100 
and polymerization carried out at 35®C until 
die isoprene is completdy exhausted. 

The intermediate bloci: o^lymer has an 
intrinsic viscosity M =0.71 ^(^12^0 m 
cydohacanc) and a vinylbutylduncdiylsilane 105 
content of 5^% by wd^t. 

To die living chains of the mtermediatc 
blodc c(^lymer is added 0.0085 mol of 
vinyl butyldimctiiylsilane in 40 ml of benzene 
and polymerization carried out at 45°C until 110 
the monwner is completely exhausted. 

The bIo(± copolymer produced is dissrtvcd 
in benzene, repredpitated in etiiyl aloHiol, 
filtered and dried to constant wright ^ 

The final block copolymer has an mtnnsic lis 
viscosity [171=0.73 dl/g (at 20oC in cydo- 
hexane) and a vinylbutyldimcihylsilanc con- 
tent of 10%o t>y weigjit. 
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EXAMPLB 7. 

022 md of isoprene is dissdved in a 
mixture of 100 ml €i benzene and 100 of 
toluene and heated to 35°Q after which 
5 0.(XIQ57 g-atom of metallic lithium is added 
to die mixture. Po^rmerization is carried out 
at 3S^C mitil the isc^rene is completdy ex- 
hausted. 

Tlie polyisopiene obtained has an intrinsic 
10 viscosity [tj] =0.71 dl/g (at 20°C in cydo- 
hexane). 

To the living polyisoprene chain, 
U — — Li, is added 0.04 mol of vinylethyl- 
dimethylsilane in a mixture of 50 ml of 
15 benzene and 50 ml of tohiene and polymeriza- 
tion continued at 50°C until the vinylethyl- 
dimeihyl^lane is completely exhausted. 

The Modk copolymer obtained is dissolved 
in benzene^ r^redpitated in methyl alcohol, 
20 filtered and dried to constant wd^t 

The final blodc copolymer has an intrinsic 
viscosity [ij]=0.89 dl/g (at 2XPC in cydo- 
hexane) and a vinylethyldimethyisilane am* 
tent of 14.9% by wei^t. 

25 Example 8. 

The process is carried out as in &ami^ 
4, but die coupling agent employed is a bi- 
functional organosilicon-containing compound 
of the following structure: 



30 



HO^i— CHs— Si--OH 



taken in fivefold excess in respect to lithium- 
ion, i,e., 0.002 mol. 

The final blod: copolymer has an intrin^c 
viscodty [»/]=0.78 dl/g (at 20°C in cyclo- 
35 hexane) and a vinyltrimediylsilane content of 
48% by wdgjht. 

Example 9. 
The process is earned out as in example 4, 
but tiie m(HUMner emplc^^ for producing 
40 block A is vinylbutyldimethylsilane (0.04 m<^ 
and the coupling agent is ibe fdlowing bi- 
functional siliam-containing cc»npoimd: 



4»5 



taken in twofold exce^ in respect to 
45 lidiium-ion, i.e., 0.0008 moL 

The final block cc^olymer has an 
tntriuMc viscosity [f)] =0.85 dl/g (at 2XPC in 
cyddiexane) and a viny]but3idmiediylsilane 
omtent of 495% by wdj^ 



50 BxAMPl^ 10. 

To 0.015 mxA of vin^^pben^dimediylsilane 



and 0.015 mol of 2,4-dimethylstyrene are 
added 33 ml of cydohexane and the mixture 
is heated to 40°C after which O.O0O4 mol of 
n-butyllithium is added Cqpolymerizadmi is 55 
carried out at 40^C until the monomers are 
completdy exhausted. 

Tlie copolymer obtained has an intrinsic 
viscosity [ij] =0.42 dl/g and contains 54%, by 
weigjit of vinylphenyldimethylalane. 60 

To the reaction mixture are then added 
0.22 mol of isoprene and 200 ml of cydo- 
hexane and polymerization carried out at 
35°C until ^e isoprene is completely ex- 
hausted. The intermediate blodc copolymer 65 
has an intrinac viscoaty [t/] =0.86 di/g and 
a vinylphenyldimethylsiiane content of 12.7% 
by wdg^ 

To the living chains of the intermediate 
blodc cc^lymer obtained are added 0.015 70 
mol of vinylphenyldimethylsiiane and 0.015 
mol of 2,4-dimethyistyrene, along with 250 
ml of <7dohexane. Polymerization is carried 
out at 40°C until the complete exhaiisti(m of 
the monomers. 75 

The block copolymer obtained is dissolved 
in cydohexane and lepredpitated in ethyl 
alcohol, filtered and dried to constant wdght. 
Hie final block copolymer has an intrinsic 
viscosity [»/]=0.91 dl/g and a vinylphenyl- 80 
dimethylsilane content of 19.2% by wd^t. 

WHAT WE CLAIM IS: — 

1. Elastomeric blodc copolymers of die 
A — — A type, in which blodc B is a polymer 

of a conjugated diene, and blodc A is a poly- 85 
mer of a vinyltrioiganosilane or a copolymer 
of a vinyltriorganodlane and styrene or a sub- 
stituted styrene, said block A having an 
average molecular wdght of frran 5,000 to 
200,000 and a gjass-tranation temperature of 90 
from95tol80°G 

2. An elastomeric block copdymer as 
claimed in Claim 1, iK^erdn eadi blodc A is 
a polymer of vinylphenyldimethylsiiane. 

3. An elastomeric block copolymer as ^ 
daimed in Claim 1, \dierein eadx blodc A is a 
polymer of vinyletb^ldimethylalane. 

4. An dastomeric block copolymer as 
daimed in Qaim 1, iidierein eadt blodc A is 

a polymer of vinylbutyldunethylsilanc. 100 

5. An dastotneric block copo^rmer as 
daimed in Qaim 1^ wherein each blodc A is 
a polymer of vinyltrimedtylaDiane. 

6. An dastomeric blodc capolywar as 
daimed in Qaim 1, wherdn eadi blodc A 105 
is a copolymer of vinyl phenyldimell^lsnane 
and styrene. 

7. An dastomeric blodc copolymer as 
daimed in Qaim 1, Tdierein each Uodc A 

is a copolymer of vinyltrimeti^rlalane and 110 
styrene: 

8. An dastomeric Idock oopolymer as 
daimed in Qaim 1, wherein each uodc A is a 
cq;>olymer vinylediyldimetfayMane and 
styrene. 115 
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9. An elastomeric block copolymer as 
claimed in Qaim 1, wherein each bloc^ A is 
a copolymer of vinylbuiyldimcthylsilane and 
styiene. 

5 10. Elastomeric block copolymers as 
claimed m any one of Claims 1 to 9 wherein 
the blocks A constitute from 10 to 50% by 
weight of the block copolymer. 

11. Elastomeric blodc copolymers accord- 
10 ing to Claim 1 and substantially as herein- 
before described. 

12, A method of producing a block co- 
polymer of the A— B— A type as claimed 
m any one of Claims 1 to 11, cwnprising 

15 block copolymerizing a conjugated diene with 
a vinyltriorganosilane or a mixture of a vinyl 
trior^osilane and styrene or a substituted 
siyrene in the presence of a lithium or organo- 
Uthium catalyst. 

20 13. A method as claimed in Claim 12, in- 
cluding the steps of polymerizing a vinyl- 
trior^odlane or copolymerizing a vinyltri- 
ozganosilane and serene or a substimted 
styrene to fcmn polymer block A having a 

25 molecular wci^t of from 5,000 to 200,000 
adding a conjupted diene and continuing the 
polymerization to form Wodc B having a 
molecular weight of 15,000 to 500,000, after 
vhkh a further addidcm is made of said 

30 vinyltrioiganosDane or a misrture of vinyltri- 
organosilane and styrene or a substituted 
stjrrene. • 

14. A method as claimed m Claun 12, m- 
cluding the steps of polymerizing a vmyltn- 

35 organosilane w copolymerizing a vinyltn- 
organosilane and styrene or a substituted 
styiene to form polymer blodc A having a 
molecular wei^t of from 5,000 to 200,000, 
adding a conjugated diene and continuing the 

40 polymerization to form block B having a 
molecular weight of 7,500 to 250,000 and 
then adding a bifunctional organisilicon com- 
pound. 

15. A method as claimed in Claim 14, 
45 wheidn the bifunctimial oiganoalicon com- 
pound has the structure 

R 



where X is Br, O, OR, OH or H, and the 
groups R, the same or different, reiwescnt 
50 nonnal or branched alkyl radicals with 1 to 16 



carbon atoms, aryl radicals, substituted aryl 
radicals or naphthenic radicals. 

16. A method as claimed in Claim 14, 
wherein the bifunctional organosilicon com- 
pound has the structure 



Si— X; 



X— Si-(CH2V 
R 



where n=l— 6, X is Br, Q, OR, OH or H 
and the groups R the same or different, re- 
present normal or branched alkyl radicals with 
1 to 16 carbon atoms, aryl radicals, sub- 
stituted aiyl radicals or naphthenic radicals. 

17. A method as daimed in Claim 14, 
wherein the bifunctional organosilicon com- 
pound has the structure 



R R 



where X is Br, CI, OR, OH or H and the 
groups R the same or different, represent 
normal or brandied alkyl radicals with 1 to 
16 carbon atoms, aryl radicals, substituted 
aryl radicals or naphthenic radii^. 

18. A method as claimed in Claim 12, 
wherein the conjugated diene is first poly- 
merized in the presence of metallic lithium 
to form an intermediate block Li — B — Li 
having lithium atoms at the ends of the poly- 
mer chains, after which a vinyltriorganoalane 
or a mixture of vinyltriorganosilane and 
styrene or a substituted styrene is added and 
polymerization continued to fonn the final 
block copolymer A— B — ^A. 

19. A method of producing block copoly- 
mers of the A— B— A type as claimed in 
Qaim 1, according to any one of the Ex- 
amples. 

20. Elastomeric block copolymers whenever 
produced by die method of any one of Qaims 
12 to 19. 
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